Abstract
composite particles was monitored by differential scanning calorimetry. Accelerated thermal 23 cycling tests were carried out to determine the thermal reliability of the microencapsulated 24 PCMs. Paraffin and cetyl alcohol content in the microcapsules was 42.9 wt.% and 48.9 wt.%,
25
respectively. The microcomposites with higher PCM content showed correspondingly higher 26 latent heat storage capacity (melting and solidification enthalpies were 96.1 J/g and 94.5 J/g, 27 respectively). However, there was low enthalpy change observed after 1000 thermal cycles of 28 cetyl alcohol-containing capsules, which indicated that PCM leakage from the microspheres was reaction of oxirane groups in PGMA and end-carboxyl groups of poly(ethylene glycol).
89
The main benefits of our prepared form-stable composite is that the porous organic beads provide 
105
Other chemicals and solvents were purchased from Lachner (Neratovice, Czech Republic). vessel under stirring with an anchor-type stirrer (500 rpm).
128
The silica shell was formed around the beads to keep PCM inside and to prevent particle 
143
The specific surface area (S BET ) of the microspheres was determined by nitrogen adsorption (77 144 K) using a Gemini VII 2390 Analyzer (Micromeritics; Norcross, GA, USA). Pore volume was 145 determined from cyclohexane or 1-chlorododecane regain using centrifugation method [16] . The
146
PCM content of the beads was calculated after weighing 100 mg of the beads, and extracting the 147 PCM 3 times from the microcapsules by each 5 ml n-hexane.
148
The thermal properties of the microcapsules compared to the neat PCMs were determined by a 
157
The covered beads were tested via accelerated thermal cycling in order to study whether they are 
172
Both of these beads had moderate specific surface area and pore volume, and these properties did 173 not show significant differences (Table 1) .
174
The P(GMA-EDMA) beads were rather hydrophobic, i.e., compatible (well-wettable) with the
175
PCMs, which facilitated their fast imbibition, filling of the pores and air displacement thanks to 176 the low interfacial tension. The large and the small beads were filled with paraffin and cetyl 177 alcohol PCMs, respectively. After PCM loading, the particles were dispersed in the [(2-178 hydroxypropyl)methyl]cellulose solution and via hydrolysis and condensation of silane, a shell of 179 silica was formed in sol-gel process using TMMS hydrolysate. Both large and small 180 microcapsules had regular spherical shape (Fig. 2) .
181
The large particles loaded with paraffin PCM and covered by silica were 300-1400 m in size
182
(average size: 643 µm), while the small beads with cetyl alcohol and silica shell ranged between 183 70 and 200 m (average size: 111 µm) (Fig. 3, Table 2 ).
184
Although the specific surface area and the pore volume of large and small beads were very 185 similar (Table 1) , the PCM content of the small beads was substantially higher than that of the 186 large beads (Table 2 ). The reason for this finding must be that the cetyl alcohol-copolymer 187 interaction is more favourable than the adsorption of paraffin to the carrier of the same reduction of silica-covered paraffin-containing beads was not negligible (Fig. 5a ). This result 218 verifies that the cetyl alcohol adsorption is stronger to the copolymer than that of the paraffin, and 219 the leakage of latter PCM may be higher than acceptable for real use. 
